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hat is [Tl

ITRC is a state-led coalition working 1o advance the use of
innovative environmental technologies and approaches. ITRC's
work transiates good science into better decision making.

C?

@

ITRC is a 501(¢)3 program of the Environmental Council of the States (ECOS) and is based in Washington DC. ITRC provides
information resources on technically-sound innovative solutions to environmental challenges. Part of ITRC's mission is to foster
integration of new beneficial technical developments within existing regulatory frameworks.

ITRC is a state-led coalition of state regulators, industry experts, public/tribal stakeholders, academia, and federal partners that
works to achieve regulatory acceptance of innovative environmental technologies and approaches. ITRC consists of 50 states
(and the District of Columbia and Puerto Rico) and works to break down barriers and reduce compliance costs, making it easier
to use new technologies and helping states maximize resources. ITRC resources expedite quality decision making, while
protecting human health and the environment.
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ITRC - Shaping the Future of Regulatory
Acceptance
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Community stakeholders

The Interstate Technology and Regulatory Council (ITRC) is a state-led coalition of requlators, industry experts, citizen
stakeholders, academia and federal partners that work to achieve regulatory acceptance of environmental technologies and
innovative approaches. ITRC consists of all 50 states (and Puerto Rico and the District of Columbia) that work to break down
barriers and reduce compliance costs, making it easier to use new technologies and helping states maximize resources. ITRC
brings together a diverse mix of environmental experts and stakeholders from both the public and private sectors to broaden
and deepen technical knowledge and advance the regulatory acceptance of environmental technologies. Together, we're
building the environmental community’s ability to expedite quality decision making while protecting human health and the
environment. With our network of organizations and individuals throughout the environmental community, ITRC is a unique
catalyst for dialogue between regulators and the regulated community.

For a state to be a member of ITRC their environmental agency must designate a State Point of Contact. To find out who your
State POC is check out the “contacts” section at www.itrcweb.org. Also, click on “membership” to learn how you can become a
member of an ITRC Technical Team.

Disclaimer: This material was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof and no official endorsement should be inferred.

The information provided in documents, training curricula, and other print or electronic materials created by the Interstate
Technology and Regulatory Council ("ITRC” and such materials are referred to as “ITRC Materials”) is intended as a general
reference to help regulators and others develop a consistent approach to their evaluation, regulatory approval, and
deployment of environmental technologies. The information in ITRC Materials was formulated to be reliable and accurate.
However, the information is provided "as is" and use of this information is at the users’ own risk.

ITRC Materials do not necessarily address all applicable health and safety risks and precautions with respect to particular
materials, conditions, or procedures in specific applications of any technology. Consequently, ITRC recommends consulting
applicable standards, laws, regulations, suppliers of materials, and material safety data sheets for information concerning
safety and health risks and precautions and compliance with then-applicable laws and regulations. ITRC, ERIS and ECOS shall
not be liable in the event of any conflict between information in ITRC Materials and such laws, regulations, and/or other
ordinances. The content in ITRC Materials may be revised or withdrawn at any time without prior notice.

ITRC, ERIS, and ECOS make no representations or warranties, express or implied, with respect to information in ITRC Materials
and specifically disclaim all warranties to the fullest extent permitted by law (including, but not limited to, merchantability or
fitness for a particular purpose). ITRC, ERIS, and ECOS will not accept liability for damages of any kind that result from acting
upon or using this information.
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ITRC, ERIS, and ECOS do not endorse or recommend the use of specific technology or technology provider through ITRC
Materials. Reference to technologies, products, or services offered by other parties does not constitute a guarantee by ITRC,
ERIS, and ECOS of the quality or value of those technologies, products, or services. Information in ITRC Materials is for general

reference only; it should not be construed as definitive guidance for any specific site and is not a substitute for consultation
with qualified professional advisors.
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ITRC Role in the
Environmental Co

unity

To the use of innovative
environmental
technologies

By educating on innovative
environmental
techholodies

On approaches to
implementing innovative
environmental
technologies

Why are innovative environmental technologies/approaches important? Innovative environmental technologies/approaches
are (1) typically more cost-effective and efficient than traditional approaches and (2) can provide a solution for a problem where
no solution previously existed. Barriers exist to using innovative environmental technologies, including (1) lack of
understanding or trust in the benefits of the innovative technology; (2) different sets of procedures and/or data requirements
among states; (3) institutional resistance to change; and

(4) regulatory inflexibility or pre-specified approaches.

ITRC works to break down barriers by (1) increasing state regulators’ understanding and confidence in innovative
technologies/approaches; (2) producing guidance documents and training that are used by environmental professionals across
the country to increase regulatory consistency from state-to-state; (3) fostering integration of new technical developments
within existing regulations; (4) creating networks of technical experts for use by states when making decisions on innovative
environmental technologies/approaches; (5) showing the cost and time savings that can be achieved with innovative
environmental technologies/approaches.
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at Does ITRC Achieve?

s Educates state redulators = Harmonized state
on the use of innovative approaches to
technologies environmental issues

« Encourages a common across the nation
larsuage for complex » Consistent approach to
topics using innovative

« Replaces adversarial technology
telationships with = Faster decision-making
collabaration « Reduced permitting time

. AChiGYES nat:icmal _ » Decreased costs
paradlgng Sh’.‘fts for using » Leveraging of partnerships
new technology « Increased efficiencies

ITRC works to break down barriers by (1) increasing state regulators’ understanding and confidence in innovative technologies;
(2) producing guidance documents and training that are used by environmental professionals across the country to increase
regulatory consistency from state-to-state; (3) fostering integration of new technical developments within existing regulations;
(4) creating networks of technical experts for use by states when making decisions on innovative environmental technologies;
and (5) showing the cost and time savings that can be achieved with innovative environmental technologies.
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Over 900 members total, 45% private sector, 45% government
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2017 Geographic Distribution
of State Membership
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100% of states
have 1 or more
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ITRC has one of the deepest, if not the deepest, network of state environmental regulators available. Because of ITRC's reach
into the state environmental agencies, its guidance documents and training truly represent a national perspective. One benefit
of this national perspective is harmonization of state regulatory approaches across the nation. Another isthat ITRCis a
powerful state network that can be used by states to maximize their resources.

For example, states without technical experts in emerging areas can use ITRC's network as a resource for addressing technical
challenges and decision making on innovative environmental technologies/approaches.
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Jutreach

Everyone in ITRC “does outreach”

ITRC provides basic tools, but members are responsible for
outreach in whatever capacity they can provide.

Communication with commissioners/directors of state
environmental agencies and federal funders is a high priority
for ITRC leadership.

Look for outreach opportunities—if you need support let ITRC
know,

An essential part of outreach is reporting back success stories
SO we can measure our impact.

ITRC is a great organization and everyone should feel comfortable talking about it with their peers. ITRC has beefed up its
outreach page and materials available to members, as well as encouraged members to present at conferences. ITRC
leadership is actively engaging with ECOS commissioners, including direct communication through ECOS-only newsletters.
Plans are in the works to provide commissioners with “tool kits” on how to best implement ITRC within their state. Additionally,
a strong effort for outreach to funders is planned.
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Methane “Problem”-Technological Advances
- No Standard Methodology to Evaluate

Us power production shifting away from ofl-, coal-, and nuclear-powered
toward natural-gas; US on verge of being net exporter

States adopting regulations of methane emissions related to natural gas
production and distribution

EPA and DO released proposed Regs for methane {eaks at new sources and on
Bureau of Land Management {(BLM) lands

No standard methodology for state or federal lawmakers to evaluate
equivalency or superiority of new methane detection technologles compared
with those approved.

Here?

Here?
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Methane Technology and Regulatory (Tech
Reg) Document

PFrovide overview of existing and emerging methane detection technologies
Guidance regarding performance characteristics and parameters to consider
in technology evaluation

dentify regulatory barriers to use of innovative technologies with potential to
reduce methane emissions

Erable users to evaluate, compare, and select suitable technologies to
detect/ quantify methans emissions from segments of oil and gas {(O&G)
supply chain to:

Comply with existing (forthcoming) leak repulations
Monitor inventories, and

Enhance safety
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Characterization of Methane Emissions

Most significant segment in OBG production and supply chaln is natural gas
fleld production {over 50%)

Followed by petroleurn systems as a whole {(over one-third,

by natural gas transmission and storage, natural gas processing, and natural
gas distribution

Figure here?

Figure 1. USEPA Greenhouse Gas Inventory Reporting Year 2015 - Natural Gas and Petroleum Systems Annex 3
Source: Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 - 2015, Environmental Protection Agency (April 2017).
Courtesy of the American Gas Association
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Characterization of Methane Emissions
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Schematic of the natural gas and petroleum system supply chain

ED_004016P_00001207-00014



Characterization of Methane Emissions

Comparison of natural gas system characterization of Subpart W, GHG Inventory and
this assessment
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Nomenclature used to describe the supply chain in natural gas and petroleum systems varies so first we will describe the
organization provided in this chapter as compared to the US EPA Greenhouse Gas Inventory and the US EPA Greenhouse
Reporting Program - subpart W. Tables 1 and 2 below show where each process falls into each of the systems of organization.
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Regulation of Methane Emissions

Federal agencies overseeing fugitive emissions or equipment leaks from 086G
include:

Ervironmental Protection Agency (EPAY,
Bureau of Land Management (BLM} of the Department of interior,
With oversight for the production and processing segments of the sector

And the Pipeline and Hazardous Materials Safety Administration {PHMSA), of the
Department of Transportation

With oversight of transmission and distribution {pipelines}
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Regulation of Methane Emissions

Authority is given to states to implement;
typically through environmental or air quality department for production
and processing and

through the public utility commission (FUC) for transmission and
distribution

Main objective for afr quality regs - to reduce emissions to maximum extent
feasible while considering impacts such as cost, enforceability, and
COMIRUNItY ConCems

Regulators need significant levels of information on the technology or method
being evaluated

Regs including altemative compliance methods have challenge of establishing
equivalent compliance criteria for evaluating and approving a new method or
technology

Decumnent summaries current state and federal regs (surveyved state POCs)
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Regulation of Methane Emissions

Currently only two main technologies for leak detection:
EPa’s Method 21 and
Optical gas imaging QG

Method 21 15 EPA procedure to detect VOU leaks from process eguipment using a
portabie detecting instrument
Detector types that may meet this requirement include, but are not Himited
ta, catalytic oxidation, flame fonization, infrared absorption, and
photoionization.
Easily enforceable concentration standards, but can be time- and labor-
intensive
Cammercial enterprises have produced new detection techniques, such as the GGl
handheld carmeras
Make detection possible by display on a screen, allowing visualization of a gas
plume that is otherwise invisible to the naked eye

OGH offers a quicker, more efficlent approach to monitor hard-to-reach or
unsafe equipment, but has higher detection Umit and lacks a written
monitoring protocot
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Rapidly Evolving Technologies - Summarized

Describe technologies existing or under development and
provide a template against which future developments
can be evaluated

Uses classification scheme including:
primary data type {i.e., gqualitative vs, quantitative};
result type {e.g., ves/no vs. numerical valuel,
deployment platform utilized;

measurement temporal resolution {i.e., sampling rate};
Size (handheld to car-based);

deployment method {e.g., walking, vehicle, fixed);

Confirm this list is correct and comprehensive
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Rapidly Evolving Technologies - Summarized

Uses classification scheme {Cont. )

specificity/speciation {i.e., methane only or also other
hydrocarbons);

working distance;

environmental Umitations {e.g., air temperature, wind
speed or direction};

calibration procedures; and
raturity

Confirm this list is correct and comprehensive
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general categories:

Flame tonization Detector (FiD)
Tunable Diode Laser

High Flow Dilution Sampler
Catalytic Combustion

Metal Oxide

{as Chromatography {GC}
Maas Spectrometry {M5)
Printed Manotubes

Tunable Laser {Tlosed Pathy
Etalon

Optical Gas tmaging (GG

Fourter Transform Infrared {FTIR)

Confirm this list is correct and comprehensive

Rapidly Evolving Technologies - Summarized

Technologies currently avatlable or under development fall into the following

Forward Looking Infrared Camera {FLIR}
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Evaluation of Methodologies

With growing innovation technology, there is concurrent development
of approaches for evaluating performance

Provides examples of past and ongoing programs for assessing
innovative leak detection systems

Evaluation of systems should be based on an objective assessment of

technology-neutral, guantitative metrics directly related to
stakeholder goals

Hustrates and defines initial system obijectives and metrics
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Evaluation of Methodologies

Numerous sensor technologies and applications used to detact, locats,
and/or quantify methane emissions, including:

stationary arrays of point sensors,

moving point or line sensors,

box flux estimation,

plume imaging,

long path sensing, and

tiered approaches integrating multiple systems

Depending on target sites and stakeholder goals, several approaches
may meet primary performance criteria though differ in other metrics
{i.e., methane concentration detection Hmits)
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Evaluation of Methodologies

What is the ultimate objective of the leak detection system?

Detect methane concentration sbove a specific concentration timit or
difference from baseline concentration

Detect the presence of emission sources above a specific emission
rate

Quantify the emission rate of a site and/or individual sources

Locate fugitive emission sources at a site/sub-site level to increase
the efficiency of follow-up, component-level surveys such as OG

Locate fugitive emidssion sources at a spatial resolution allowing direct
identification of the leaking compaonent

Assess i emission reductions achieve a percentage targst

Assess i emission reductions are equivalent to ancther technology

Achieve compliance with a specific regulation or voluntary program
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Evaluation of Methodologies

What is the typical size and complexity of target sites?
New, multi-well production sites
Well pads of any size or age
Gathering comprassor stations
Processing plants
A field of upstream and midstream oit and gas sites
Gathering pipelines
What is the spatial distribution of target sitas?
Single facility
Cluster of closely-spaced sites
Widespread, loosely distributed sites
Linear {a.g., pipeline leaks)
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Evaluation of Methodologies

What environmental and meteorological challenges apply?
Minimum and maximum temperature
Typical wind speed and direction
Topography

Yegetation structure {e.g., forested or grassland)}
Extreme weather {e.g., blizzards, dust storms)
Other local methane sources {e.¢., landfills, cattle)

Who will maintain the equipment and how often are site visits required?
Wiil the site operator, regulaton, or a third party maintain the
eguipment?

For systems located permanently at a site, do system objectives
include a maximum frequency of site visits for maintenance or related
activities such as instrument calibration?
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Evaluation of Methodologies

Who will receive data from the system and what are their requirements?

Will the site operator, regulatern, or a third party receive data from the
systems?

How frequently does data need to be received?
What communication infrastructure is required to transmit data?

What is the tolerance towards false positives, false negatives, or other
naccurate data?
Does the system need to be specific to methane and/or measure other
compounds?

Matural gas; Methane only; Isotopically-distinet methane (130120 or
2H:1H ratio); Total hydrocarbons; Yolatile Organic Compounds; or
Speciated individual compounds

What secondary ohisctives are mandatory for successful system performance?

Are there any regulatory requirements or barriers?
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Evaluation of Methodologies

Express system objectives as quantifiable, testable
statement that describes the primary goals, target sites,
and acceptable limitations of the system.

Should include sufficient detail so any system that agrees
with the full statement is considered compliant with the
objectives.

Three example objective statements are listed below:

Concentration. The system will signal when fence line
methane concentrations exceed 10 ppm CH4, The system
must have a 95% probability of signaling within 4 hours of
elevated concentration during precipitation-free conditions
of ~20 to 120 °F and <10 mph wind speed.
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Evaluation of Methodologies

Three example cbjective statements {cont. }:

Emission source. The system will detect, locate, and quantify emission
sources at well pads in North Dakota. Dmission sources » 6 scfh must be
located within 1 meter spatial accuracy and thelr emission rate guantified
to £30% within 24 hours. Sources should be identified as intentional,
unintentional, or offsite with less than a 5% error of misclassifying
intentional or offsite sources as onsite, unintentional, The system must
perform successfully 80% of the annual hours with a maximum of 1 week
o detect emissions.

Emission reductions. The system will achieve equivalent or better
emission reductions at gathering stations than quarterly OGH following
NSPS 0000a work practices. Equivalency is defined as percent of annual
emission mitigated at the company/basin-level. In addition to the
system’s ability to detect leaks, it must be evaluated as part of a work
practice that includes the emissions thresheld and time to repair detected
feaks.
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Evaluation of Methodologies

Develop evaluation protoools for assessing metrics. Bach has a different set of
approaches that can be used to evaluste systems objectives.

Concentration
Laboratory testing
Fiatd trial
Emission sources
Laboratory testing
Field-based controlled releases
Fietd trial
Emission Reductions
Field-based controlled releases and field trials
Maodeling

Side-by-Side Testing

ED_004016P_00001207-00030



Lessons Learned

Methane detection technologies are moving to quantitative,
continuousty recorded, data-intensive systems.

Cost-benefit analyses--that are required for USEPA rule-making—will
require a replacement methane detection technology to be
“equivalent” to an existing system.

Detection technology testing or evaluation protocols may have
certain environmental Hmitations, which in turn may mean a new
technology is approved only for certain applications or geographical
areas.

There will be renewed opportunities for researchers, academics,
industry, regulators, and interest groups to improve the methanse
detection technologies as well as the related regulations and the
evaluation methodologies that link specific technologies to specific
regulatory requirements,
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Stakeholder Perspectives

The ITRC broadly defines “stakeholder” as members of environmental
organizations, community advocacy groups, Tribal entities or other
groups that deal with environmental! issues, or a concerned individual
who is not a member of any organization or group.

Stakeholders have concerns that pertain to the broad effecis of
methans and its associated toxic compounds on human health and the
environment.

Environmental regulators benefit from informed, constructive
stakeholder fnvolvement

Can help them to make betler decisions,

reduce the Hkelihood of costly, time-consuming repeated worl,
and

allow those in affected communities to properly govern the long-
term use of land, water, and other resources.
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Stakeholder Perspectives

Stakeholder issues identified for Methane

Proximity to operating facilities with methane
emissions

Abandoned wells and/or lnes

Oil and Gas Extraction

Pipeline Safety

Adaptation of Detection Technologies

Oil Wells Without Infrastructure to Capture Natural Gas
Underground Storage Facilities

Offshore Wells (and other issues outside the scope of
this document)
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Thank you!

Stay updated on ITRC’s activities:

INTERFTOTE

i

4 AROLCEOTS -

LTSI,
RHSNSE

.com/
company/itre

itreweb.org facebook.com/itroweb
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